The study was undertaken to estimate the costs and returns in crop production and dairying on marginal and small farms and to analyse the contribution of dairying in income and employment of selected household farmers in Punjab. Primary data using personal interview method were collected from 90 marginal and small farmers from three districts i..e. Hoshiarpur, Ludhiana and Bathinda representing each of the three agro-climatic zones of the state during 2014-15.The average operational holding on marginal and small farms was 1.59 acres and 3.48 acres respectively. The average number of milch animals kept on these farms were 3.21 and 4.05 respectively. On an average, marginal farmer could receive Rs 39845.00 per acre over cost A1 level while small farmer could fetch Rs 38902.83 per acre over cost A1 level in crop production..The gross returns from dairying were of the order of Rs. 298095.42 and Rs.362591.61 on the respective categories of farms. The returns over cost A1 in dairying were found to be Rs. 171488.35 and Rs.173068.71 on marginal and small farms respectively. The share of dairying in gross farm family income was found higher on marginal farms (53.77 %) than that of small farms (46.92 %) while the share of crop production worked out to be higher on small farms (35.70 %) as compared to marginal farms (23.24 %). Further, on an average, marginal farmer employed 64.45 and 135.65 man days in crop production and dairy farming respectively whereas small farmer employed 145.87 and 164.11 man days in crop production and dairy farming respectively. Thus, it can be concluded that dairying plays a vital role the context of rural economy as it provides opportunity for supplementary employment and additional income to marginal and small framers. As dairying is emerging as a saviour of marginal and small farmers, development of dairy enterprise need to be given priority for raising the income levels of marginal and small farmers.
Introduction
One of the most significant changes in India's agricultural economy over the past three and a half decades has been the rising contribution of livestock sector in the agricultural Gross Domestic Product (AgGDP). The contribution of livestock sector in total GVA and AgGVA has increased to 4.5 percent and 25.80 percent respectively during 2015-16, while on the contrary share of agriculture and allied sectors to the GDP has decreased over the years (GOI, 2017) . The contribution of livestock to the total GDP has fluctuated least over the decades as compared to agriculture and allied sectors providing higher degree of livelihood and social security to the livestock keepers in comparison to farmers depending on agriculture alone. The rapid increase in population, sub-division of land holdings and changed family system from joint to nuclear families have made the size of operational holding smaller and smaller. Between 1970-71 and 2010-11 , the total number of operational holdings in India increased from 71.01 million to 138.34 million whereas the operational area declined from 162.18 million ha to 159.59 million ha during the same period. The marginal and small farmers account for nearly 85.01 per cent of the total operational holdings in the country, cultivating about 44.58 per cent of the total area (Anonymous 2014). These farmers are embroiled in the vicious cycle of low savings even dissavings, low investment and low returns along with the problem of under nutrition, malnutrition, illiteracy, indebtedness etc. Their standard of living is quite low rather deplorable (Kaur et al 2008) .
Punjab is one of the most progressive states of India. Out of 10.58 lakh total holdings in the state, as per the Agricultural Census of 2010-11, the number of marginal and small holdings was 1.64 lakh (15.50 %) and 1.96 lakh (18.53 %) respectively. It is https://doi.org/10. 33785/IJDS.2019.v72i04.011 often asserted that small farmers are non viable on their own. Even if farmers cultivate the best possible crops or combination of crops, the return will remain meager. The deepening of economic and ecological crisis and globalization of economy are likely to have adverse impact on these farm categories. Moreover, it is this category of farmers who have a high mortgage debt. The mortgage debt makes their dependence on informal sources greater than other categories of farmers (Shergill 2001) . The unbearable debt burden becomes deadly when there is crop failure due to floods, pest-attack, etc. Many of these farmers are facing crisis of viability and their existence as farmers is threatened. The potential of integration of dairy, poultry, piggery, duckery, beekeeping, fishery with dominant crops/cropping systems needs to be exploited to make judicious use of farm inputs, resource management, regular income and year round employment generation on marginal and small land holdings. Dairy farming has been looked upon by the poor as a mean of livelihood, since rearing of milch animals (one or two) offer money, milk, fuel and as a security in emergencies (Ramkumar and Rao 2001) . More than an economic activity, dairying empowers the women, reduces the risk of crop failure and acts as a productive asset. Small milk production system is a typical integration of crop, family labour and household activities. The smallholder dairy is a conversion of waste resources into useful products by utilizing crop by-products and residues and the surplus family labour with little or no opportunity cost which otherwise had gone waste. It provides comparative advantage to the small milk producer to produce milk at lower net cost (total cost-value of dung & draft animals). The present study was initiated to explore the contribution of dairying to income and employment of marginal and small farmers in Punjab. Specifically the objectives of the study were (1) to study the agro-socio-economic profile of sampled marginal and small farmers in Punjab (2) to estimate the costs and returns in crop and dairying on the selected farms and (3) to analyse the contribution of dairying in income and employment of selected household farmers in the study area.
Materials and Methods
Multistage stratified random sampling technique was used for selection of sample. In the first stage, three districts of Punjab representing each of the three different agro-climatic zones of state and having relatively higher concentration of marginal and small farmers were selected. Hoshiarpur district was selected to represent the low productivity foothills region known as Kandi region (Zone-I), whereas Ludhiana and Bathinda districts represented the high-productivity Central plain (Zone-II), and South western regions (Zone-III), respectively. In the second stage of sampling, one block from each district was selected. In the third stage, two villages from each chosen block were selected randomly. In the fourth stage of sampling, a complete enumeration of all the farmers in the selected villages having less than or equal to 5 acres of operational holding and possessing at least one milch animal was made. The farmers were categorized as marginal farmers having up to 2.5 acres of operational holding and small farmers having 5.0 acres of operational holding. From each village, 15 marginal and small farmers holding milch animals were selected by following probability proportion to size sampling. Thus, in all 90 marginal and small farmers were selected for the study. Primary data were collected from the sample households for the year 2014-15 by personal interview method using a specially designed and pre-tested schedule. For the interpretation and comparison of costs and returns from crop production and dairying on different sizes of milk producing units and to generate information on other parameters, tabular analysis was carried out. Descriptive statistics were worked out to understand the structure of costs and returns in crop production and milk production on small and marginal dairy farmers in Punjab.
Costs and Income measures used
Cost A 1 included depreciation on fixed capital, all expenditure in cash and kind incurred in production by the owner operator and interest on working capital. Cost A 2 was computed by adding rent paid for leased-in-land to Cost A 1 . Interest on value of owned fixed capital (other than land ) was added to Cost A 1 for having Cost B 1 .Cost B 2 was obtained by adding rented value of owned land + rent paid for leased-in-land to Cost B1 Cost C 1 was computed by adding Imputed value of family labour to Cost B 1 while Cost C 2 was obtained by adding Imputed value of family labour to Cost B 2 Gross farm income was derived by adding together the returns from the sale of main-product and by-products of crops and dairy enterprises on the farm. Off-farm income was calculated by adding income earned from various non-farm sources like service, pension, business, transport, hiring out labour, etc., by the farm family. Gross farm family income was derived by adding the offfarm income to the gross farm income of the farm family. Farm business income was calculated by deducting the operating expenses from the gross farm income of the farm family.
Results and Discussion
Agro-socio-economic characteristics of marginal and small farmers An attempt has been made to document the important socio characteristics of the respondent households, which include age, family size, education status of head of the family, dairy experience, operational size of holding, area under different crops, dairy herd structure and investment pattern. The agro-socio-economic characteristics of the sampled farmers is presented in Table 1 .
The perusal of Table reveals that on an average marginal (32.56 %) and small farmers (34.04 %) constituted extremely higher number within age group of 45-55 years. The average family size of the marginal and small farmers in Punjab was 4.98 and 4.79 members respectively.
The awareness and knowledge level of the farmers is best judged through their education because better education enables better comprehension of farming technologies and their possible adoption to enhance profitability. Majority of marginal (65.12 %) and small farmers (65.96 %) had their education level upto matric. It was found that marginal and small farmers constituted extremely higher percentage within group of having experience between 11-20 years in dairying farming. Land operated by marginal and small farmers was 1.59 acres and 3.48 acres respectively. On an average, the total investment on farm machinery was estimated to be Rs.67054.07 in case of marginal farmers and Rs.331376.92 in case of small farmers. The herd strength and the number of milch animals in the household directly affect the economy of milk producers. The total number of animals maintained on marginal and small size category of dairy farm were 4.27 and 5.54
respectively. The number of milch animals maintained on the above said categories was 3.21 and 4.05 respectively. The number of buffaloes varied from 2.44 in marginal herd size category to 2.93 in small herd size category. The number of crossbred cows maintained on marginal and small size category of dairy farms was 0.77 and 1.12 respectively. In overall, the number of wet (in milk) animals was 2.97 and 3.31 on respected categories of farm in the state. Per farm investment on milch animals on marginal farms was Rs.126162.79 (42.02%) of the total fixed investment on dairying while it was Rs. 188127.66 (41.64%) on small farms. Similar findings were obtained by Kaur et al, 2008 and Kashish et al, 2017 .
Cropping pattern on the sampled farms
The existing cropping pattern on marginal and small farms in the three zones of Punjab has been presented in Average milk yield per milch animal (litres/day) 6.75 6.50
Figures in parentheses indicate the percentages to their respective totals
Table1 Agro-socio-economic characteristics of the sampled farmers to be 1.59 acres and 3.48 acres for the small farms. The crops grown by the marginal and small farmers in Punjab were paddy, fodder and cotton and vegetables during kharif seasons and wheat , fodder and potato in the rabi season. There was a lot of difference in cropping pattern followed in the three zones. Fodder was major kharif crop grown by marginal farmers in zone-I and zone-II whereas cotton was the major crop in zone-III. In case of small farmers paddy was major crop in all the three zones. 
Costs and returns in crop production on Marginal and Small farms in Punjab
Per acre costs and returns in crop production on marginal and small farms in different zones of Punjab is presented in The cost of crop production per acre was found to be the lowest in zone-II and the highest in zone-I followed by zone-III due to cultivation of only one crop in one season in zone-I and high costing paddy and cotton crops in zone-I and zone-III respectively. Another reason of higher cost of production in zone-I and zone-III was higher rental value of owned land due to its higher productivity. Moreover, the use of human labour per acre was also quite high in zone-I and zone-III as compared to zone-II due to some labour intensive operations of paddy, vegetables and cotton crops such as transplanting, harvesting, threshing, irrigation, picking and uprooting of sticks etc.
Per acre gross returns were also worked out to be higher in zone-I and zone-III as compared to zone-II. It might be attributed to the yield and price variation of vegetables, paddy and cotton crops in these zones. The marginal farmers in zone-I were enjoying better returns over cost C1 followed by marginal farmers in zone-II and zone-III whereas small farmers in zone-II were enjoying better returns over cost C1 followed by small farmers in zone-III and zone-I. However, the marginal and small farmers in all the zones were non-beneficial at cost B2 and cost C2 level, except marginal farmers in zone-I.
Costs and returns in dairy farming
Pattern of milk production, consumption and marketed surplus on marginal and small farms in different zones of Punjab is presented in Singh and Joshi, 2008 , Brar et al, 2017 and Kashish et al, 2016 . The results revealed that gross returns from dairying in zone II were found highest on marginal as well as on small farms which might be due to higher milk production on these farms as compared to other zones i.e. zone I and zone III.
It is evident from the Table 5 that on dairy farming hired human labour was used to the lowest extent, even no use of hired labour was recorded on marginal farms in zone-I and zone-III.
Concentrates and mineral mixture were also used more by the famers in zone-II. All this resulted in the highest cost of dairy farming at each level i.e. cost A1, cost B1 and cost C1 in zone-II followed by zone-III and zone-I. Thus, from the above discussion it can be brought out that dairying plays an important role on marginal and small farms in providing continuous daily cash income along with the use of crop residues & by products and more use of family labour.
Farm business income from crop production and dairy farming
Farm business income from crop production and dairy farming together was estimated to be Rs. In case of marginal farmers the farm business income in crop production came out to be highest in zone-I followed by zone-III and zone-II and in dairy farming it came out to be highest in zone- Table 6 Farm business income from crop production and dairy farming on marginal and small farms in different zones of Punjab (Rs/farm/annum) III followed by zone-II and zone-I respectively. Similarly, in case of small farmers the corresponding returns came out to be the highest in zone-II followed by zone-III and zone-I in crop farming and it came out to be highest in zone-III followed by zone-I and zone-II respectively in dairy farming. Farm business income found to be the highest in dairy farming as compared to crop production on both categories of farmers.
Gross farm family income on marginal and small farms
The gross farm family income from different farm and non-farm sources on marginal and small farms in different zones of Punjab is shown in Table 8 Human labour employment in crop production and dairy farming on marginal and small farms in different zones of Punjab (Average mandays/farm/annum) dairying in gross farm income was higher on marginal farms (53.77 %) than small farms (46.92 %) while the share of crop production worked out to be higher on small farms (35.70 %) as compared to marginal farms (23.24 %). The gross farm income of small farmer was 82.62 per cent which was higher than that of marginal farmers (77.01 %). However, the income from off-farm sources was higher on marginal farms (22.99 %) than small farms (17.38 %). Thus it can be concluded from the above discussion that with the increase in the farm size, the relative share of crops in the total earning found increased and that of dairying decreased. Dairy farming played an important role in fetching the higher earning on marginal farms which might be due to excessive availability of family labour on these farms.
Human labour employment in crop production and dairy farming
The pattern of human labour employment in crop production and dairy farming on marginal and small farms in different zones of Punjab is presented in Table 8 . The results revealed that on an average marginal farmer employed 81.40 and 124.04 man days in zone-I, 42.74 and 155.31 man days in zone-II and 68.02 and 128.44 zone-III in crop production and dairy farming respectively whereas small farmer employed 165.67 and 160.49 man days in zone-I, 129.76 and 174.73 in zone-II and 143.92 and 156.89 man days in crop production and dairy farming respectively. In overall situation, on an average, marginal farmer employed 64.45 and 135.65 man days in crop production and dairy farming respectively whereas small farmer employed 145.87 and 164.11 man days in crop production and dairy farming respectively. It was observed that dairy farming played significant role by providing higher human labour employment than crop production on both marginal and small farms.
Conclusions
Thus, it can be concluded that dairying plays a vital role the context of rural economy as it provides opportunity for supplementary employment and additional income to marginal and small framers. The results brought out that the share of dairy in the farm business income of marginal and small farmers was 73.02 percent and 68.02 percent respectively whereas the share of dairy in gross farm family income was estimated to be 53.77 percent and 46.92 percent respectively on the said categories of farms. Dairy farming played a significant role by providing higher labour employment than crop production on both marginal and small farms. As dairying is emerging as a saviour of marginal and small farmers, development of dairy enterprise needs to be given priority for raising the income levels of marginal and small farms.
